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An improved random forest-Monte Carlo method and application for structural
reliability analysis of A-type independent liquid tank support structure

LI Xuejian', QIN Bin, XIAO Yifeng, FU Zekun
Jiangnan Institute of Technology, Jiangnan Shipyard (Group) Co., Ltd., Shanghai 201913, China

Abstract: [ Objectives | In response to the increasing depth of research and design on liquefied natural gas
(LNG) ship structures, higher requirements are put forward for a reliability analysis method that can quickly
and accurately evaluate uncertain factors. This paper proposes a method based on an improved random forest-
Monte Carlo method (RF-MC) to solve the calculation of the failure probability of A-type independent liquid
tank support structures. [ Methods ] First, the MC method is used to generate a sample set according to the
probability distribution of uncertain factors, then take the local outlier factor (LOF) as the criterion for filter-
ing out sample points near the failure surface. After selecting the sample points, they are calculated using fi-
nite element software and added to the training set to train the random forest (RF) model. The generation, fil-
tering and training process is repeated until the approximate model meets the accuracy requirements. Finally,
the approximate model is used to determine whether the sample points are invalid, then combined with the MC
method to calculate the failure probability of the structure. [ Results ]| Considering the accuracy, complexity
and efficiency of the algorithm, and combined with Cases 1 and 2, it is found that the improved RF-MC meth-
od has better advantages than MC or biased probability (BP)-MC in analyzing reliability problems. The results
of Case 3 show applicability of the method in reliability analysis of an A-type independent liquid tank support
structure. [ Conclusions | This study provides a feasible technical solution for future optimization design of
liquefied gas carriers.

Key words: structural reliability; local outlier factor; random forest

K HEA: 2020-11-13 f&E B #: 2021-01-15 W& B &R E: 2022-01-28 12:02
EE " : 2560, 5, 1992 4E A4, M+, T REV

Zk, W, 1989 4F 4L, T RENN

Y 200, B3, 1995 4Rk, BhEE T AR

{300, B3 1993 44k, BB T 7% i

“BIREE: 258


https://kns.cnki.net/kcms/detail/42.1755.TJ.20220126.1409.001.html
http:www.ship-research.com
http://dx.doi.org/10.19693/j.issn.1673-3185.02181

148 BOE MO B %

17

0 51 =

ARk, B & WAL R AR T n A& &, B T
AN TR 26 A 1 W Ak K R S (LNG) i, 1) 4, R
C BUM 7 M AS 4E 47 2 52 1) 3x10" m’(30K) LNG fi,
A BT IR Y 8.4x10° 1 8.6x10" m’ (84K Fl 86K)
AL 4 ¥ S AL S (VLGC) , A K B Al 7 3%
fit A9 9.8x10° m'( 98K ) it K 7 i Ak & % 3z i iy
(VLEC) %5 . Bl 45 W A K 4K S0 M ot 288 Bk i =F
B, MRS BTk T 4, B TR A R
BORAN, TG X R W G Ak 2 Ak Ll L AT
YA 2 R 28 R AT HERR TP AR

SEA AT SR MR — R T RO S T R R
w0, T A TR vhoa] BEAEAE 1Y 4 Fh B ATL A 5 1
I o BBt AN E B BEPLAS S AL dE: A )
ofr . JUIRSE L BRHE M L AR 7 kB T AR 3R
B8, L i e GRR WX = (X0, X, X))o 1E
gEpy ARV T, ) AT X T RE
PRIELZ (X)W A 25 1 I A BRAR 2, Z < 0R B 254
I TFRBOIRA o S BR T AR i 5 ok R
BRI R AR AT 5 AR 0 S ROBE 22, MY B 4 — B AT
HE Mk 5 (first-order reliability method, FORM) . By
A] & 4 5 (second-order reliability method, SORM )
FS4ER 2 1 (Monte Carlo, MC) %™, {HJ&, FORM
F1 SORM 74k # B 2 | 2R 2% B 30 i) A 4 1k A 2
AR v 1Y Dy 1 ek R, 33K A e vk SR A A R LA
Tt TR 2R T MC ik B8R AT LLSK g = )
{HAE A RO 2 R GE I, B REAS f By 153 I [R] i
K, K R SRR AE X, 7255 PR T
PPN B A TR

AT MC 3253 5 ROCRAR 1 8] A8, ] DR
FH T AU A B AR AR AL G2 10 52 2% 43 DA 28 o )
FROCHFE P, LA K 4 50 5 AR A s o H S ]
G A RAEY Al M 8 fe sl 3 S 1) & L (LS-
SVM) KRB & 2R B4CTHT, I 2545 MC 3k A i A B
A SRR 5 R 2 . R EY AT
H2 3 R B (synthetic minority over-sampling tech-
nique, SMOTE ) 5 5 g 2 A5 1T B 3T 118 39 A AR A
TS0 B R R A S B2 DL T P SRR (gradient
boosting decision tree, GBDT) ¥T I Y, Jf-5E il T
A PTSEME SR BT o SR, PRI 2R 00 T & AUTE
Botas [ iy o R, 4 ] MC AR L
FEAR AR IR AR K i i 3 RIS A, 25 ) 1t Jl A
TR R R0 THT B 3T B4 K BE AN o T SMOTE 55344
T B AR SR AR R AEAE Y, IR R R4 it
A #i 5 B H S 2 o) Bl & & T BeE

BT FaR AR, A SCHUL 4t DD s 35 g A IR 1

(local outlier factor, LOF ) { Ay i 16 1 W, 7 $252 MAAE
ALE ARG REAS o3 A B ) DI 2R A, O e B E
2 by SC 9 H B 98 IF 47 11 5 19 BE AL £ Ak (random
forest, RF ) B 78 Ay 3/ fBUASE AU A 4 1) 2R 2 st , FH DA
PE 5 MC T H S5/ mT SR B 0% o

1 Gk

1.1 LOF ik

LOF J31 /2 — ol S0 78 %) 5 1 %85 88 ) v G B 5
HERURI Ty kY, oA O VAR B X 45 0 19 B8
&, R EAE JU T — AR TR R T, L
AR R TR AR BN s B R AR . R R
PRI a5l 25 Jg 308 v o AR TG, 2 AR S R A T
AP BR &, 7R 2R A ) b, B2 b
R HAE T . LR O LOF 53k 5 5 22 (1 JL A4
B Lo

5B SC1: k-4 BE Y o 0 GBI S p i k=48 3
FE 2310 AE k-distance(p), o kAT B IE B E . XF
ZRolm THAEE D, B X R o5 pZ 0] 1 B LA
d(p,0)o Wi LI A6, k-distance(p)=d (p,0).

D) TESE G P E DD IS, o' € D\(p), i
#3d(p,o") <d(p,o);

D IEEEGFEZHIEL-1DXTR, o' e D\{p),
fi4%d (p,o") < d(p,0);

FES 2: k-SB3 2h 8 X G pik-4B I HE B, 0
P k-4 32 5 B 5 0 5 p 1 BE B R i k4B
PR BT A X 4, 10 AR
Ni_agistancery (P) = {q € D\ {p}ld (p,q) < k—distance (P()l})
A, g AXTGE p 89 k B4R

S 53 TIRBE . AF oA TR 4 p TSk EE
BE AT

reach — dist, (0, p) = max {k — distance (p),d (p, 0)}(2)

FESL 4: JRFR T IR B L X4 pid JRy B AT Ik
JE T2 p B KSR IN A 1 34 AT 3k B R 0B,
Ry
reach —dist, (o, p)

0EN;_distance(p)(P)

lrdi(p) =1 / A3)

|Nk—dixtance(p)

X T [R] — A7 P9 2B S, B AT A R IA E E nT
AEZ B/ ME, 1S N disiancen (D) KU ALK B 2
/)N Jag il ] ok 4 P O

FEXS: R B o X R phy SR i B R I



513

2O YRR AR5 R PR TE A BRI 524 5 4 7T RE P 40 A o it T 149

%%@B j:EjiNkfdistance(p) (p)Ij;J ;H\:'fﬁlx ;l{_f'; Lﬁ‘ 14 E(J )% %Bﬂ ij_i%_:
J& Z LRGP 2278, ]I
Ird; (0)

LOF ( ) 0EN_distance(p)(P) lrdk (p) (4)
\p)=
|Nk—dismnce(p) (p)|

Xt F LOF (p), #7 % AE T 1, B pity 48 3
WMEEAZ, prl RERISBEUE T — M. A/ T 1,
VA p Y B BE T AR B R B, SR phbAE— A
HXT AR A DX T KT 1, SR B p 5 HAt K
i mi B, pAR ] R B A

LOFH i 18 1o 5K H 200 46 v A4 s 09 Sy 8
HEN T, I XX L LOF (D) BEATHESY , SRR BEiE
B EL6, H5 HEF IR (9 B A D (B 2o o 1 X S A R
R S, Hoh SRR H AN [ K S LA T
LI E -

1.2 FEPLAR bR

Bl AL AR AR 2 I A7 204 B2 ) O ik B ARk
(Bagging) " () — 9" AR, B AU S LB
Hit®E/N, RFESEI RN b5 A
Wil B S P 1 3 £, R )5 38 i Bagging X JE 2% 2 %
HEATEE . 38 H R 4 ZE MR, B CART B3k
B Ry 2 2) 25, PR B RE S A 5 b Ak 3850 4
AR (AR LM 1), 35 FH A D BCHE A R AR AR
22 (] 6 ZOBOR AN B 110 52 s e )

CART 2 5 B 1) A= B0k /2 328 U9 b 4 el —
B, I LR 28 R [l U5 ) 0 feE S [R) 0% 5 s
FHorb o Al 3 2 48 50 (Gini AN 2EEE) e/ METE
W) 2 i 1 A R AR, DR 2 8 O B AN

MR, JUE S
S S
Gini(p)= ) pil=p)=1-)"p’ (9
i=1 i=1

e S W EHR S & BZAEG pok Bl S8 T
SRR

[ Y4 >R R S 35 3k X s A7 2 1) 2 A 4
a3, K0 0 A A B OTAR XTI 1 A [ e, AT P
7R 25 d /N HE DU SR A o {09 B A0 A, O SE
SN

f@=>cd(xeR,) (6)
A R, RIS Fm A BT, Hothm=1,2,---, M,
M R 53 10 e K B TERL; ¢, K9 BATER,, L () [ 2 46y
s T(x € Ry)HFE 7% BB, 24 )8 T B0 R, I (1
J1 AR 0,

RF B30 M B 10 45 B8 2. 0 5, NS4 09 5 45
R FEA . mA T8 PR 19 B s 45 4T Boot-
strap 7 AL 10 HhRE , ZELAE £ n AN RE A 11 35 1 44 4
S SRIG, DLUIZRAE S I 2R 04 A, A1 5
7 R A S L 56 3 e A T, 8 L v B
CEJR P> B4 R M5 CART s 8 b A 5
THRAF B TA PSR 5 3 74 CART I 1 bt HL 7
PR, 38 ek 45 SR A RS 0 OO 45 SR AT R A
J5 A g RE A0 0 . RE AR 50T 14 1
N, BTN 5E i A PR AR

3 3o R A 4 30 0 R B e o) B8 Bl &
BEME, B 248 LI RF B (1932 AL 1 B th 4 1k
3 B ) 2 B R T 0 — 2B R T, AR

PIEREZN
n ANREAR, m AN JE T

Bootstrap fHFE n MFEA

s | [ wgEs, | | B, | e I
CART # T, CART 1 T, CART # T, CART # T,
O O o} O
oo ||[oo || oo | O O
O O O O O O O O
B 1 B 2 mfs| B n
4 e
|
LA IR

1 LR S 3
Fig. 1 Principle of RF model



150 oMY R 017 %
W% B 4T % T Adaboost B, [ X T r——:;&—ﬁg ;4_(:_1;%_1;1; _____ [ rrrrme="
BRE S B R MW I . 7 HL, Bootstrap fi B WL*TZ'% | Mﬁﬁ
28 \/\\ o Bk 24 RS \‘ A |
4?‘&15521!\ | &%Wﬂt‘ﬁﬁ 1{3 E’?#j—‘(ﬁf?’?z‘zﬁ‘f‘ R | i e
FEAS) R 9%, 38 0 11 B AR AR 22 K] DL EE ST BEAS R A B eI T | W7
R I 2 1 T QR A8, R T g l | 1

WEREERE T L | Mo it

oA 5 T g A S B i L

2 JEF B iE RF-MC 19 85 4 ] 5% 1k
e

S PR TR P AN E B SRR R AT
(18, XoF T AN 5 P DA 2R R BEATL A SRR
1, 7 45 A R FE A I3 AT rp DA S AL 0 | AR
JE | S SR O BEAL S R BE AL B R
HUA RN B e T, MC st R AR Il g i LR
IR AL R ARF A Al 0 2405 A 11 3 AL S S5 AR 3R

R
1=N;I{Z(X,~)<0} (7

s N ECR R RBG XOAREAR 555 Z(X0) A St
e R K. 3 (7) LUK BRRAE BT A REAS v i
B AR A SR B R R . SEBR AR AE A Y
KBS TR /N, A8 MC 2 A6 5 B AR 15 22

Var(l) 1=/ 1
T TR :\/%z\/% ®)
i Var(D) AT L5 SBE R 10 )5 225 ELIN TR 2R
BRI
B 45 49 1 S B 2R SOME 5 1= 1074, 3 6 Al
BAL R AR R R 22 B I e = 0.01, TR IE I fUKS
B, AR 0 (8), MC k7 B BORFERN IR BN ~
% = 10°. T Z 0 B R B T A B AT 2
iR, N RE G B SRR B A FR T ok o
FrREA SRR T ECRAE SN = 10°, 4538
T FRTCIEHN B AR AR SR 75 28K, HAERT B R
A SCHE Y Pk 3 RE-MC B B e A & &
NS RO ATIFE B RF BRI AT PR oo ik ok H)
WG s o i MC vk X i ] Sk ) 5 4 R TR
FERT, T 3R A B A A SR O B, R R L
EH /N, BT BN i AR AR - i
B R4 45 X RE A R R A7 I 25 Bsf, A5 78 (% 0 300
FETTRESARAC . M T B TT IR VR 5
T Bl 5 o5, DR, AR SO A LOF Bk i A7 R
ARG, AR TE DI 25 4 Hh i 0T S R R 0N Y e
151 223 5, DT v R A 2 A% BRI RS B . ek
i RF-MC B35 ) i F2 an &l 2 s o
1) B 2& P g eR AL Z (X)Hh 52 M 235 46 R 25 Ak

BIfE, A

ESGE
l

Z Ui R R

ME AP AR o 22

A RUBN R4,
I IHYIZE

| |

Fy#d RE #5050

BOFHENE N
GRS

B2 Hudk RF-MC J7iEig
Fig.2  Workflow of improved RF-MC method

|

JB 1) ML AR 8 K HL T Bl MR A3 A o X T R
O3 A AN B S B 78 S, AT DA OE 2 40 A ke
BB T i SE bR, A8 5 REOR 0.1,

2) K H MCEFE RIS Al N A 8 & A NS
AEX (= 1,2,- NFFEARE x, SLT, TT7 A
A FRITH AT AR A 250 ) HE PR B -

3) & B ARk, i 1 LOF 5.3k 1+ 5 e A
EhEANENREERRE T, BLOF.(p). BN
LOF, (p) ) W T AR I8 35 057, 1) 43 A 25 5, i A 24
LOF(p) >1 B}, & WA A o0 XGE8 HC At 0 L 8
WG, fE TARREE A, U N IR AR A B
Ak AR, 7R R A 23 A) v 2y e g H A L, 8 REH
LOF,(p)>1, L, AT LUK 28 %005 B 1 B B Al
it LOF Sk i e 15 2] .

4) T 7 JRy 0 S A R 1% ML B o, A BT
B 6, K REARE X6, < LOF, (p) < S JOREAS S5 A A
B A X 38 a6 0 I AR AR A T A R A AN, B
FE A AN A 137 2R A0 T BRI A A, T L S R A S
SRS A AL, 3 S T R P ) R 1 A Y 1 R
25, L, AT R 6, HEBR 0 2 2 280 IHT 1Y A5 o

5) A F A BR TR BRI AR AR 4R X 1 D fig pRi
BB AE R B FEZ (X0, SRR xR A, Z(X)
Vi by iy ST RF RS . R A3 (B R 2 5 m
et LGRS B, (0 2880 5 R B 8 A R etk
K F&, # CART A~ Fleat K a7V #f A R T 45
RURS B, DX FHPL 2% 2% 2 scikit-learn £ HE 1%
2 S50 G ) A% 4 AR R R B 3 Y RF LAY

6) i FASAMEEAS PRl RF 570 f) S 25 46 X EF
Iy R e, A BITURE BEATF A 2K, R P 3R
2) HOHT I 2R RF BLAL, IF5 (X7, Z (X)) B I 2 58T A=



513

2O YRR AR5 R PR TE A BRI 524 5 4 7T RE P 40 A o it T 151

BN . A SCHRUE T SLIF IR 25 € < 0.05,

7) R IR, AR R T
BT H 3 iR 22 B 2K .l RF AR UA
B 70 v I g A A SR T RE eR B, R AR U
MC B (5) TR A%

8) 5 BB F LG RAFAE —E BEHLYE, 7 )R 8
BIRED RN RF A7 S 5000 0 5 W 2 IHR 454
PR, 5 T A 45 S B bR i 22 /N F SRV (E, W
W5 BB A de R S5, 2z, W5 B 3k
AROE | PUARCR A ME, 75 2 S0 4
AL, AR SCHW BT IR BUR 9 IR, FnifE 2519 7
VHEBCEHET 10%.

A SCHE A B RF-MC 3k 5 208 il R 3
TR 7 1 S8 R A &, 6,81 6,28 1 il B AR 1 0 2k o
S T AR R I 2R A B AT S SRR R A 1
i, GHEE R SR E Y, %82 TR PR
i IR I HE 2R 20 A0 R 2 R, FT LAAR SO ok
MY IE A 40, Wtk AT DA IR A 22 98 1E S 40 A
AR A A SR AR 5 458 T 2 BN B3 R 2803 () 5

XL AT S PR AN TR Y AT SRR R A,
A5 A B ST HR AR B IE 2 4 A, HLfd A LOF
VAR I AR A rh (Y B B o OB AR Sl AT [
E HA 2 B0k WL 8¢ B i B 281k, Kl 3 R,
AL DLR B e AR e e 1 . B B RNIE S A
AYRRE, B/ E T AR B M HEA S LOF, (p) 1L
BCHE T, ME DL DX 43 B HE o R A i, BE B KA Y 3
K, L X B BE S ey 3o, (115 M4k 2
BN SR T ) (RN P S5 TR B il S T
PRI G AN 3 3 R AR ) 2 A XIS 5 2R 0
THIAAR B (9 LOF, (p) B KB 23 4 90 o 85 05,
it 2 2t b, Rk, BORMKEA B T3R5
G A A ISR (BB RS 3mit Ba. Jr
PIEEG I8 G, I AE I 30, A SCIA K 13 {8
iof 15 SR MRS B SR 6, < 1.5, T 6, A 4K
Tt £ 10 FIABE RN 15 T 20 e 1 R, — R UL Y T Ry
[1,1.3] MRl FHczin il ATARIELOF, (p)
AT HEY , BB R R 1) — T REA . S Tk

900
750

18 600 -

l:l 450

i}% 300

150

0 1 1 1 1 J
10 15 20 25 30 35

kAH
K3 R SR R A (A 1 2

Fig. 3 The number of outliers varying with k-value

B A SCHCHE TR IR T 50 /- A A VI 254,
XL

3.1 Hpil1

R TR HEAS ST k5 BRAA B AR 4 Y BP-

MC ¥, A SCR iz SCHk o i) — A~ BA g AT R ik
EWiORYI AR

G(U,,U,) =0.5(U, -2 - 1.5(U, -5 =3 (9)

K U U R B8 &, W5 & A Bk 7 B
IR AR HEIE A& 53 A o 43 58 A MC 5 . BP-MC 7
A RE-MC 35 A7 3K A, R, R 1 PR IIEZS
FLA AT e, R T A TR0 ) R AR DI R A A
ZERINZE 1 R

x1 EO1HEER

Table 1 Calculation results of Case 1

WARER KA Py AHXT IR ZE /% FEA SR
MC 2.85x107° - 5% 107
BP-MC 3.22x107° 12.98 124
SERF-MC 3.15x 107 491 124

LR SRR ME AR 2 R AR BT BB
A DL R B RE-MC 0 FH 0 R AR 2508 e /)
F MC %, 5t (a1 15 2 K 4606 5 BP-MC 7
AHHE, BHE RE-MC ¥E 6 28 5 v, HL 76 07 9 s 5
% 34T Y 5B B 4% 8 LOF ( (p), 1 BP-MC 7% 7
BEYI L A AL AT T S O 0 AR AR, PR I i itk
RF-MC 7 B & {e .

3.2 52

ST T IR AR ES MBI F T S RS R 1
TR o " 2 I R B s R
MrZegh g, niE 4 s, B, LAHTZRK B, PRy
T LR AR AT . R AT, S5 A (D) AT A (6)
SR, R (2) RN A (3) B E A R RS
J1(444.822 kKN) o 7K, 45 1) F1ORT A7 47 42 19 8 G

| L L @
© 5 ) 4
9
o 3| |z
7 6 10
1 2
m (2 3)
P P

4 THHRMT ARG

Fig. 4 Crossbar truss structure



152 OoE W

iy W5

W17 %

T F A, A, FIl A5 R BEALAS B34 IR N IEZS 5016, 5
Bl 2,

x2 EXMBHNEESITHIEE

Table 2  Statistical characteristic values of basic random vari-

able

BEHL A & /em? YEu WEEo sy A
A 83.87 8.387 IE#
Ay 12.90 1.290 IER
A3z 58.06 5.806 IE#

Brge 2 S HU4N, K S HORME . 4.
L=9.144 m; 5k A5 i E=68.95 MPa; % J¥ p = 2.7x
10° kg/m’; % 1 J) P=444.822 kKN, H T3 6| B A
W21 2 5T, o 8 A PR T 40 BT 485 4 il i o
TR DI RE R . BT S (3) RV B

4 101.6 mm, A B IT 1515 2 896258 R d(A,, A,,

Az, W5 5. (3) BT RE BR B
Z=101.6-d(A,, A,, A;) (10)
38 3 X b B HE RF-MC 5 T8 A gl 3 o 4
RHLS A MC 32, 7] LLE Pk gk RF-MC 7R
ZR g R SR M B B ARG B, A RNk 3
s o
*®3I HE2IHELER

Table 3 Calculation results of Case 2
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Fetn 2 5 froR, o] DL & BBt RE-MC 3 76 H il
FH 250 MR ST R A5 R SR S AL E, 1T
BRSO A R R 22 R 2.77%, KR .
X A R ST RS S AR A AR A M, AR SCaE AT
— KA FRIT T T5 FERT 29 2 min, 11 MC #3158 0]
SEE R REARBGE B0 8 9, th A SOy A L
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Table 4 Design variables distribution of A-type liquid tank
support

eS| me ke 2 42
X1 fi/lN

X>  fi/N

X3 A/N

X4 fo/N

Xs /N
SRS Xe o f3/N
X7 f3/N

Xg  f3/N

X9 f3/N

Xio  f3/N

X f3/N

X2 di/mm 14 1.4

5.24%10° 5.31x10° Y5540

472x10° 4.86x10° 5531
2.57x10% 2.59%10° Y5354
2.74x10% 276 x10° Y5153 70
1.94x10° 2.02x10° 5531
2.09%10° 2.13x10° Y5354
1.98x10° 2.07x 106 #5530
236x10° 2.43x10° 5154
2.81x10° 2.83x10° Y5354
3.97x10% 3.99x10% H51510
4.87x10° 4.91x10° 5531
B
E&SM
E&S
B4
E&SM
E&S
B
E&SM
IEA M
EZ oA

X13 dy/mm 12 1.2

X14 dp/mm 18 1.8

X5 d3/mm 18 1.8
R R FE

Xi6 d4/mm 11 1.1

X17 d4/mm 11 1.1

X183  ds/mm 18 1.8

X19 dg/mm 14 14

X>0 d7/mm 12 1.2

X3 dg/mm 12 1.2

x5 HBIZHEER

Table 5 Calculation results of Case 3

WiRES RGN Py XTI 2 [ Yo BEA SR
MC 2.53x1072 - 10°
HHERF-MC 2.46x1072 2.77 250

I REAS S5, T LA B T A T 45
4 45 w

LR 75 TS PR AR N O A2 A S Al AT AT
FEVE TR ROR, AR SR T —Fh e RF-MC i
KT B LM R R . %05 38 i LOF 381 7
€ FEAS 531 LOF, (p) i 306 2% 250 1T B 3 9 )1 24 4
SR 18 FH VI S5 4 b 8 RE B0 484 45 44 T R o
o AT BP-MC ¥ {3 RIS 28 S0 A A s
) IR R 18] (4 #0737 vk el 1o e B 1 1Y
Jay P8 5 AR AT 1 14 IR g LR Ao AR 4 v s 8 2 T
A G FS AT LAHERSR, DUGRIEAS Y4015 05, 7207
LR L S RG S5 4k, ANE T GBDT-MC %
i ] SMOTES: 5 X6 2% 24 1T R 30T AR AE AR HEA T A7 {EL,
AR SCTT AR A REAS R i MC 3 ELAE AR, AT

HEG T AR REAS T BEAS A LR AR AR 25 (8] 10 3 A A 2
PR BE 22 A TR AL

AR SOl T RA g A ik U B 1 R Bl A
BIR T B SR e A 5401 2, S TE T AR SCHR HY A ekt
RE-MC ¥ 75 3R fiff 25 ¥ ] 52 75 5] 250 e 1) 35 T
e, BT 0 T LPG iy A R 37 T A < 8
SER BT REPE S BT, A5 R R B, A SO R R
S5 5 MC Ry 45 51 LR ol 35 i A Oy 2 38
fifp ) 2Z 18] B 5 22 /0N, HLOR MR ek b 1 3 S 1]
AR SCHY 5T AT Ry LG TH 3 LNG AR AR (2L 2544 19
PRBME A PR B, AR R 5 ik, AT LU LA
F 2 I A S ARG R i e (4 4R 3t T AT
AR T %
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